Induction of kidney heme oxygenase-1 (HSP32) mRNA and protein by ischemia/reperfusion: possible role of heme as both promotor of tissue damage and regulator of HSP32.
Presently we describe, for the first time, induction of microsomal heme oxygenase-1 (HO-1) mRNA and protein in response to ischemia/reperfusion and therefore define HO-1 as stress protein in the kidney. Specifically, Northern blot analysis of kidneys of rats subjected to bilateral ischemia for 30 min revealed an increase of 8- to 10-fold in the level of 1.8 Kb HO-1 mRNA 6 hr after reperfusion. The increase in transcript level was maintained when assessed after 24 hr. The levels of 1.3 and 1.9 Kb transcripts for the second isozyme of HO, HO-2, were decreased at both time points. The increase in HO-1 mRNA was reflected in HO-1 protein level, as judged by Western blot analysis and at the level of activity as judged by the rate of bilirubin formation. An absence of change in adrenal HO-1 mRNA level subsequent to renal ischemia/reperfusion suggested that the induction of kidney HO-1 did not reflect a generalized response of the rat organs to stress; rather, it was a target organ specific response. Moreover, in kidneys subjected to ischemia 6 and 24 hr after reperfusion, significant increases in the cellular content of heme were observed; heme is a known inducer of HO-1 synthesis. Ischemia/reperfusion also adversely affected concentration of cytochrome P-450 in both mitochondrial and the microsomal fractions of the kidney. We suggest that increase in tissue heme levels may be a significant factor in damage caused by ischemia/reperfusion to renal tissue, whereby the metalloporphyrin promotes oxygen-free radical formation.(ABSTRACT TRUNCATED AT 250 WORDS)